Acetylsalicylic acid increases tolerance against hypoxic and chemical hypoxia.
Treatment with acetylsalicylic acid (ASA) is established for secondary stroke prevention. Recent studies showed neuroprotection of ASA against glutamatergic excitants. The goal of this study was to investigate the time course of neuroprotection of ASA against indirect excitotoxicity by hypoxic hypoxia and chemical hypoxia. Population spike amplitude (PSA) and ATP content were measured in hippocampal slices from untreated control animals (c-slices) and slices prepared from animals pretreated in vivo with a single intraperitoneal injection of 20 mg/kg body wt ASA 1 to 48 hours before slice preparation (p-slices). Posthypoxic recovery of PSA was 30% in c-slices (15 minutes of hypoxia, 45 minutes of recovery). When c-slices were treated in vitro for 15 minutes with 20 mg/L ASA 30 minutes before hypoxia, posthypoxic recovery improved to 82 +/- 4% (mean +/- SE, P < .01). In p-slices, posthypoxic recovery of PSA improved in a time-dependent manner. With a time interval of 1 hour between in vivo pretreatment with ASA and slice preparation, posthypoxic recovery of PSA was 64 +/- 16% (P < .05). With time intervals of 6 hours, 24 hours, and 48 hours, posthypoxic recovery of PSA was 87 +/- 19% (P < .01), 59 +/- 12%, and 40 +/- 9%, respectively. Pretreatment with ASA in vitro or in vivo decreased the decline of ATP content during hypoxic hypoxia and chemical hypoxia (inhibition of succinic dehydrogenase by 3-nitropropionic acid). When extracellular glucose was reduced to 4 mmol/L, no difference was observed between c-slices and p-slices. We conclude that ASA is neuroprotective against hypoxic hypoxia and chemical hypoxia and delays the decline of intracellular ATP content.